FTIR markers of methionine oxidation for early detection of oxidized protein therapeutics.
The biological activity of therapeutic proteins is strongly dependent on the stability of their folded state, which can easily be compromised by degradation. Oxidation is one of the most common causes of degradation and is typically associated with impairment of the native protein structure. Methionine residues stand out as particularly susceptible to oxidation by reactive oxygen intermediates even under mild conditions. Consequently, methionine oxidation has profound effects on protein activity up to the point of adverse biological responses. Of immediate importance therefore is finding affordable approaches for rapid detection of methionine oxidation before any substantial structural changes can ensue. Herein we report that vibrational bands at 1,044 and 1,113 cm⁻¹ in the mid-infrared region can serve as characteristic markers of methionine oxidation in oxidatively stressed protein therapeutics, monoclonal antibodies (IgG1 and its antigen-binding fragment). Such Fourier-transform infrared (FTIR) markers underpin rapid detection assays and hold particular promise for correlation of methionine oxidation with protein structure and function.